The binding of isocolchicine to tubulin. Mechanisms of ligand association with tubulin.
Isocolchicine is a structurally related isomer of colchicine altered in the methoxytropone C ring. In spite of virtual structural homology of colchicine and isocolchicine, isocolchicine is commonly believed to be inactive in binding to tubulin and inhibiting microtubule assembly. We have found that isocolchicine does indeed bind to the colchicine site on tubulin, as demonstrated by its ability to competitively inhibit [3H]colchicine binding to tubulin with a KI approximately 400 microM. Isocolchicine inhibits tubulin assembly into microtubules with an I50 of about 1 mM, but the affinity of isocolchicine for the colchicine receptor site, 5.5 +/- 0.9 x 10(3) M-1 at 23 degrees C, is much less (approximately 500-fold) than that of colchicine. Unlike colchicine, isocolchicine binds rapidly, and the absorption and fluorescence properties of the complex are only modestly altered compared to free ligand. It is proposed that the binding of isocolchicine to tubulin may be rationalized either in terms of conformational states of colchicinoids when liganded to tubulin or by the structural requirements for C-10 substituents for high affinity binding to the colchicine receptor.